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© METHOD AND APPARATUS FOR CODING/DECODING MOTION VECTOR, AND METHOD AND 
APPARATUS FOR CODING/DECODING IMAGE SIGNAL. 

© An apparatus decoding a coded motion vector and comprising register memories (PMV) the number of 
which isTqual to the sum of the maximum transmission numbers N and M of the motion vectors predicted in the 
forward and backward direction. A motion vector counter counts the transmission number of mot.on vectors, and 
outputs a signal representing the number of motion vectors. A register index designating s.gnal generator 
designates the index of [i to N «N ♦ 1) - (N + M))] in the transmission order of motion vectors predicted , n the 
forward or backward direction in accordance with the attached information such as the motion compensation 
mode, predication type, picture structure, and others of the motion vector, and the signal from the mot,on vector 
counter and then throws a switch to correlate the register memories (PMV) with the motion vectors one to one^ 
A differential circuit calculates the difference between the motion vector inputted into it, and the -value fetched 
from the register memory (PMV) correlated in accordance with the motion compensation mode and others. 
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This invention relates to a motion vector difference determination (calculation) method ™d a motion 
vecto diHerence determination (calculation) element for determining ^^J™™™^™ 

reconstructed motion vector from difference are applied, respectively. 
Background Art 

in the case of digitizing a signal of a moving picture to record and transm.t digital cWrtned. 
J^^Zm »c£~ very large, coding (compression) is lamented to the data. As a 
representative coding system, there is a ^oo ^pen^g pr^ co*ng- eanpmMa 

The DrinciDle of motion compensating prediction is shown in FIG. 9. in i-iva. a. me mouu w » 
pred^L cX?s a method utilizing correction in a time base direction of a picture -J^^ 

- motion compensaing predict coding and doling m «hod S - 
^Jol.lted MPEG (Moving Pic^e Export G W ) .. This MPEG,* » P»*Z3 a 

coding is used in the case of ™ y J t compensating prediction at this time. 

~^^SSt?K»*Tl»™ pnasen. in « P^t in point o. M as M mo«on connpensaton mods 

^THsdSn'lrt.m . -tamo pmsen. in tuwe in point o, time as sscond mo«on compsnsation 

r^KTSSSStSn, mo pas, and «iro frames as m,,d mojon «- 
(bidinSonally mode) «*. p-edlctve blocks from past frame and p-ediCvo Dlocte from Mm 

frame are caused to undergo mean value calculation every pixel); and 

modeS no motion compensation as fourth motion compensation mode (i.e.. intra-coded made). 
aCq Wnds of motion compensation modes, in the P picture, an optimum one of *e first 

rtSJJSn ^Sensation mode, is selected in units of 

Sch reference is made at the time of motion compensating £^ on ™* ^ * mS 
frame, one frame exists. Further, in the B picture, an optimum one of the first to fourth moo 
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makes reference to the past frame exisis v> reference to the future frame 

both past and future frames res^vely e^ rnacroblocks are caused to undergo 

,n the MPEG1 motion ^J 6 ^ (calculation) element shown in F.F. 12 

T^C^?™ ;~a^ y of motion vector given in units of macrobfccks have high spat.ai 

correction, and tormina. 404 is supplied with motion 

in more practical sense, at this ^erence a compensating modes, and 

compensation mode signals given as inputted. The currently inputted motion vector 

Z St^V^t^^f «» addi^nput terminal of differed circuit 405. and the 
motion compensating mode signal n 5 ***™*^.™*^ to input termin al of register 402a for past 
Selected (switched) terminal a of the switch 406 ,s ^lem^a" b is connected! input terminal of 
frame reference vector of register group ^^ "^J*?^ Furtner . output terminal of register 
register 402b for future frame reference ^f^^Tco^e^ to select terminal a of switch 
402a for past frame Xffor Ze frame reference vector is connected to selected 

terminal of the difference circuit 405. ^tween motion veC tor signal S402 which has 

Accordingly, the difference circuit 405 ^.^^f^^^ ^ register switching signal 
been read out through the swit* 407 ^ A difference by the 
ZSZfZXZE ™ difference motion vector from the difference 

^Trmo^TJctor signal currently inputted is overwritten into register 402a or 402b designated by 
regi^ s=g» reference to past 

^S^^SST^ - «— «™ « caused to independent,y under9 ° 

shown in R6. 13. In this figure. X-component of (X. Y) of motion p*~ti ve values are given to 

Section and Y-component thereof J""*™" %^d ^af^ues ^ven « motioi in left 

motions spatiaJ.y in right direction and m loweMj ^^^^^J^ at the time of 
direction and in upper direction. In m.s e«mP' e - <°; Dast frarne reference motion vector, and 

BMV is (8. 8). if motion vector in smaJ. block °< ^« < ad,acent ^ ^ ^ ^ ^ ^ 

motion vector becomes equal » (-2. J^J«J^ ^ ^ to <--,, „ of (7. 6) - (8. 5). 

adjacent on the right s.de is (7 ^rffe r ence mo« o fe differe nce motion 

Further, if motion *^^ft5J mofcn ^ * ^ ° f "ft*! 

5£^#J^ — vectors thereof become equal to (-2. -2) of 

(5. 4) - (7. 6) and (-1 . -1) of (8. 9) - reconstructing motion vector from motion vector caused 

lion element shown in FIG. 13. is shown in Rg. 14. 
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in more practical sense, in the inverse difference determination eiement. termmal 414 ,s 
m Jon Mmwnsation mode signals given as four kinds of the first to fourth mot.on compensating modes, 
Z ZmMW is supped with tne difference motion vector signa. currently inputted. The d.fference 
m ^orTectorXal is sent to one adding input terminal of adding circuit 409 ; and the mot,on compensa- 

^^^l^TrtZtc* 411 is connected to output terminal of register 410a for past 
frame referencl^ector of register group 410, and selected tormina, b is connected to output term .na. of 
riTste iTi for fu^e frame reference vector. This switch 411 is of a structure such that any one o the 
sX^d Zinalstand b is selected in accordance with register switching signal S403 outputted rorn 
switch 4lTsupp.ied with the motion compensation mode signal. Common termmal of the swrtch 411 ,s 
^nnnftcted to the other adding input terminal of the adding circuit 409. 

A^o^gTy tt addi ng circuit 409 takes an addition of motion vector signal S404 wh.ch has been read 
- t^?nh the switch 41 1 from register group 410 in accordance with register sw.tch.ng s.gnal S403 
^iS^thTJ^ 413 an? difference' motion vector signa. from the terminal 408. An addition 
ouSTo^e adding circuit 409 is outputted from tormina. 415 as reconstructed motion vector s.gna. from 

the inverse difference determination element. 

Further the reconstructed motion vector signal from the adding circuit 409 .s sent also to common 
♦ ^TZ Mitch una This switch 412 is of a structure such that any one of selected term.nals a and b « 
SSS In Z * is of he^ster switching signa. 8403. Se.ected termina. a is connected to register 
410a for ZsX frame reference vector of the register group 410 and selected term.na. b .s connected to 
rpnister 41 0b for future frame reference vector. 

9 For this reason, information of the reconstructed motion vector is overwritten, through the ^ < 12 - 
into register 410a o 410b designated by the register switching signal S403. and .s newly stored there, nto^ 

Znwhite since the above-mentioned MPEG1 is moving picture coding method surtable for non- 
inten7 P ic^reTcJnnot be said that the MPEG1 is necessari.y suitab.e for coding of mterUjced s.gna. 
such^so cald NTSC system or PAL system, etc. which is a television signal. Th,s was fxob e^ ~ 

Fof Ss reason, in recent years, there has been proposed a system of .mptementng efficient motion 
compensa^g Wl ctive coding to interlaced signal in the MPEG2 as successor to the MPEG1. In 

« shown in FIG 15 a method of adaptively carrying out switching between unrt for handlmg 
SSET'r! TfrarTand tnlfin field is adopted, .n FIG. 15. fr indicates frame^fi indicates f.e.d. arrow F&P 
Locates orediction of frame base, and arrow FIP indicates pred.ction of field base. 

M 4 «me Ttne MPEG2. in the case where the picture structure is frame, there is adoptee .a ^method 
of ad^tlve.7^itching whether motion compensating prediction is carried out by macroblock of frame base 

° r ^^TVl^M^GZ there is adopted a method in which macroblock is divided into areas of 16 
pixels ^ines 5 Zu^r ^ and the lower portion as occasion demands to independently carry out 

^SZTSXXSS mS^^n m — of macroblocks is as foHows. Name*. * the 
previa JSlSS prediction of the first motion compensating mode, one or more mofon vectors wh,ch 
mTes rlrenle to past frame (or field) exist; in the prediction of the second motion compensating ^mode 
one or more motion vectors which makes reference to future frame (or fie.d) ex,st; and ,n the predion o 
Z tn rd motion compensating mode, one or more motion vectors wh.ch make reference to both frames (or 
fields) of past and future respectively exist. The numbers of motion vectors m respective motion com- 
n«n«!fltinn modes are varied in units of macroblocks. 

i slSdTive as the motion compensating prediction method in the MPEG2. systems morecomptex 
than *eMPEG1 are proposed. Followed by this, there result increased kinds of motion vectors at that time 
aTcompa^ Under such circumstances, two problems exist in handiing these motion 

^Namely the first problem is that method used in the MPEG1 cannot be applied in encoding motion 
so vert^o MhrreaSn ? various propose* have been made. They are laid open to public .nspection e*.. on 
S pS P*4!.Tl48 of ISO-.Ec7jTC1/SC29/WG1 1 MPEG93/225b Test Model 4 (laid open on February 

^However it cannot be said that these proposals support all the motion compensating modes and they 
are tteTtfore indent up to now. Further, these proposals has the drawback that they cannot solve the 

55 ^Vs^ P^nT^ ln that handling of skipped macrob.ock is not dearly shown. 

^Sp^ macroblocks in the MPEG1 are macroblocks as featured below: Namely, they are 

characterized in that; 
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the value of motion vector is zero (condition a_ 3e). 
decondlv skipped macroblock at B picture 

*- £ Su. of motion v«or caused to be drfterenc. »ec«„ ob»ined by difference domination .feme™ 

""SSn.' " S^^-^*^ - «- d- h «. MPEG1 . »» Namely. ^ M 
MPEQ1. skipped macroblocks are handled in such a manner that 

* c " to * zero (condition 

"motion compensation mode is caused to be forward prediction (condition a_2d). and 
the value of motion vector is set to zero (condition a 3d), 

s^srerSnr^rr^^ „ . * - «— 

-"Ln oompensa«on mode of a ma«ob«* revived immediacy be.cn, is rcoulrrf to be copied 

te .tescnMd. a ^ ,n ~ ^^"teSSpId macrobtock is important coding technology .nview 
encoder transmits no data. As stated above. „ a to be processed is a 
ot improvement in coding ettaency. For "W*."^^ Zj^ (pictur^ having very gentle motion) 
sequence of <^J* a »'^£°°^J^j£2 l mLSocks In the e*tn>me case, there may be 

35 can be expected. for encodina motion vector in motion compensating prediction 

„ l^rbaTme^d ,n »hich hand^ o, s*„>ed mac^k is 

taken into consideration ^ well. conventionally proposed to the MPEG2. 

geously fail to handle slapped macrottocte. described on the basis of configuration of 

MPEG93/225bTest ^^^^Jj^^lZcn of forward, backward or bidirectional 
45 In Fig. 16. terminal 504 is suppl.ed wtn moa indicatjng frame prediction or field predic- 

prediction as mode signal * mo *°" <^ indicating frame structure, 

tion. etc. as prediction type signal whch wtf I be de J^ - ^ , jed jn addjtjon to the above, 

field structure or progressive as picture structure sigr^ and* .m ^ „ 2 |j8<> e.g., 

with information indicating the first field (field 1. eg.. ^ ^ |ndica(jng ^ first fie id or the second 
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The switch 506 has selected terminals a to d. Selected terminal a is connected to input terminal of 
register memory PMVi of register memory group 502 for storing motion vector which will be described 
later- selected terminal b is connected to input terminal of register memory PMV2 of register group 502; 
selected terminal c is connected to input terminal of register memory PMV3; and selected terminal d is 

5 connected to input terminal of register memory PMV4. Further, output terminal of reg.ster memory PMVI of 
reaister memory group 502 for storing motion vector is connected to selected terminal a of switch 507, 
output terminal of register memory PMV2 of is connected to selected terminal b of switch 507; output 
terminal of register memory PMV3 is connected to selected terminal c of switch 507; and output terminal of 
reaister memory PMV4 is connected to selected terminal d of switch 507. These switches 506 and 507 are 

,o of a structure such that any one of the selected terminals a to d is selected in accordance with reg.ster 
switching signal outputted from the switcher 503. 

An output of the switch 507 is sent to subtracting input terminal of the difference circuit 505 through 
scale converter 510 for implementing a predetermined scale conversion A on the basis of scale indication 
sianal SCA from the switcher 503. The difference circuit 505 takes a difference between information from 

, s the scale converter 510 and motion vector signal from the terminal 501. The difference obtained by this 
difference circuit 505 is outputted from terminal 508 as difference motion vector signal from the difference 

de %urtter° Inflation of the currently inputted motion vector is overwritten, through the scale converter 
509 and through the switch 506, into any one of register memories PMV1 - PMV4 designated by reg.ster 

20 switching signal, and is newly stored thereinto. . .... ^ «. ««« 

As stated above, in the difference determination element for determining difference between motion 
vectors shown in FIG. 16. register memory group 502 comprised of four register memories PMV1 - PMV4 
for storing the motion vector signal is prepared. 

The operation of register memory group 502 for storing motion vector will now be descnbed. 
25 In ISO-IEC/JTC1/SC29/WG11 MPEG93/225b Test Model 4. in the case of P picture, it has been 
proposed to use respective register memories PMV1 - PMV4 of register memory group 502 of FIG. 16 in a 

manner described below. . _ . . . A ... 

Namely, for example, information of forward motion vector in which reference picture (picture which 
serves as reference of predictive picture) is Ihe first field and predicted field with respect thereto (told 
which is to be coded from now on) is the first field is stored into register memory PMVI. Furttter 
information of forward motion vector in which reference picture is the second field and predicted held is the 
first field is stored into register memory PMV2. Information of forward motion vector in wh,ch reference 
picture is the first field and predicted field is the second field is stored into register memory PMV3Jn 
addition, information of forward motion vector in which reference picture is the second held and Predicted 
field is the second field is stored into register memory PMV4. Namely, in the P picture, the relationship 
between motion vector signals and respective register memories in which they are stored was determined 
by combinations of reference pictures and fields to be predicted. 

On the other hand, in ISOIEC/JTC1/SC29/WG1 1 MPEG93/225b Test Model 4. in the case of B picture 
it has been proposed to use respective register memories PMV1 - PMV4 of Fig. 16 in a manner descnbed 

40 ^Namely for example, two register memories PMV are prepared for forward motion vector For example, 
information of forward motion vector in which reference picture is the first field is stored into ^register 
memory PMV1, and information of forward motion vector in which reference picture is the second field is 
stored into register memory PMV2. Further, two register memories PMV are V*^^™^™?™*™ 

45 vector as well. Information of backward motion vector in which reference picture is the first field is stored 
into register memory PMV3. and information of backward motion vector in which reference picture is the 
second field is stored into register memory PMV4. Namely, in the B picture, irrespective of whether a field 
to be predicted is the first field or the second field, motion vector signals in which reference picture and 
direction of prediction are the same were stored into the same register memory. 

so in the difference determination element shown in FIG. 16. in allowing the currently inputted motion 
vector to be difference vector, an approach is employed to take out the value of register memory PMV 
corresponding to that motion vector <i.e.. PMV in which a motion vector having parity of reference picture 
and pVedicted field which are the same as the motion vector is stored in the case where that motion vector 
is used for coding of P picture; and. PMV in which a motion vector having parity of reference picture and 

55 direction of prediction which are same as the motion vector is stored in the case where t^tmohon vector ,s 
used for coding of B picture) to implement a predetermined scale conversion A by scate converter 510 
JSretc as occasion demands fin accordance with scate indication signal SCA) thereafter to carry out 
calculation between the scale converted value A and the above-mentioned currently .nputted motion vector 
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■ t *m Further scale conversion B is implemented to the value of the currently inputted 

r^^^ — — e,ement is 

*°T^^^*in~* difference determination e.ement -corresponding-*- difference^^mioatidn 

— • teminal 518 is supp,ied " th the 

•"TESTS ro^tTin^^ to switch 52 3. and the difference mot,on vector is sent to 
one adding input terminal of adding arcu.t 519 q ; of jster memory PMV 1 of 

Further, selected term.nal a of sw,tch 521 .s jo™**** 0 «JJ * of motion vector 

motion vector storage register memory group ^° ^J^^Tcor,^ to output terminal of 
storage register memory group 502 of FIG 16 na| of ister memory PMV 3; and 

register memory PMV2; selected term.nal c - °?^^% MW 7. This switch 521 is of a 

selected terminal d is connected to output ^^.^^^oc^^ with register switching 

£T£ sr-SJ ™- ^~ 526 - — — 

vector from the inverse difference determination element. common 
sfcnaUnttisswit^ 

s?^S 9 c Ts P rnec^f inprtTrmi^ of register memory PMV3, and sefccted term,na. d ,s 

e connected to input terminal of register memory .™ v *. overwritten and is ne wly stored into any one of 
Thus information of the reconstructed motion vector is overwritten ana is ^ne y 
inus, imw desianated by the register switching signal through the switcn t>^. 

register memories PMV1 - PMV4 aesignaiea uy u '° ^ , n , RG 17 the value stored in register memory 
^ Namely, in the inverse difference determ.nJ.on etemen of FIG. ^^^^^^ vect0 r 
PMV corresponding to inputted difference ™*™^ 2?^™*e te^TZ difference motion 

«, having parity values of reference picture and iHsed orTeccTng of P picture, or PMV in 

vector is stored in the case where drfference motoor ' * ™, ££J ° ^h are the 

which reconstructed motion vector havng reference P£ u ££^«2^°^ vector is used for 
same as the difference motion vector is stored '"^^^^r is taken out to implement scale 
decoding of B picture) corresponding to ^^SlTS^ * » «»» out *" 

45 conversion C to that value by using ^J° n ^%^^^^ Med difference motion vector by 
addition calculation of that scale converted value and ^n to original motion vector. The 

using adding circuit 519. thus to 530 as occasion 

reconstructed motion vector » caused ^undergo scate conversion ^ of regjster 

. ZSLtt ZSEZTJSZSl ~^t 6 the .me of reconstruct of mCon 
satisfied). 
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At this time it is assumed that, as the first example, picture structure is field structure and predicted 
field parity is the first field (predicted field is the first field). The prediction type is 16x8 Field based 
prediction in the case of respectively independently carrying out prediction with respect to the area of 16 
pixels x 8 lines of the upper portion and the area of 16 pixels x 8 lines of the lower portion. In the example 
of FIG 18, for example, motion vector of the upper portion of macroblock MBO is (5. 1)„>. motion vector of 
the lower portion of macroblock MBO is (5. 5) m , motion vector of the upper portion of macroblock MB1 is 
(5. 5)p). motion vector of the lower portion of macroblock MB1 is (5. 5) l4 ), motion vector of the upper portion 
of macroblock MB2 is (5. 5) (5) , and motion vector of the lower portion of macroblock MB2 is (5. 5)<e). 

Further, it is assumed that all motion vectors of macroblocks MBO and MB1 make reference to the 
same first field. In this case, since parity of reference picture and direction of prediction are the same with 
respect to all motion vectors, differences between motion vectors stored in register memory PMV1 of FIG. 
16 are taken to transmit difference motion vector, ft is assumed that (0. 0) is stored as an initial value in 

register memory PMV1 of FIG. 16. „-..._.._•. 

Namely in the case of the example of FIG. 18. in macroblock MBO, (5. 1) ( „ - PMV1 = (5, 1) which is a 
difference between motion vector (5. 1)„, of the upper portion and initial value (0. 0) of register memory 
PMV1 is obtained. The value thus obtained is outputted as difference motion vector of the upper portion of 
MBO The motion vector (5, 1) 0) is stored into register memory PMV1. Further. (5. 5) m - PMV1 - (0. 4) 
which is a difference between motion vector (5. Sfo of the lower portion and value (5. 1) of register memory 
PMV1 is obtained The value thus obtained is outputted as difference motion vector of the lower portion. 
The motion vector (5. 5) (2) is stored into register memory PMV1 . Then, by similarly taking a difference also 
with respect to macroblock MB1. difference motion vectors all become equal to zero (0. 0) in the 
macroblock MB1 . (The above-mentioned condition b_3e is satisfied). 

Further as the second example, when condition b_1e and condition b_2e are satisfied as previously 
described the picture structure is assumed to be frame structure. The prediction type is assumed to be 
Field based prediction for respectively independently predicting the first field and the second field of 
macroblock MB (predicted field is assumed to be the first field and the second field). Further, it is assumed 
that the first field of macroblock MBO is (5. 1)<i>. motion vector of the second field is (5. S)*,. motion vector 
of the second field of macroblock MB1 is (5. 5) 0) , motion vector of the second field is (5. 5) (4) . motion vector 
of the second field of macroblock MB2 is (5. 5)<s). and motion vector of the second field is (5. 5) W) . 

In addition, all motion vectors of macroblock MBO and macroblock MB1 are assumed to make reference 
to the same first field. Also in this case, since parity of reference picture and predictive direction are the 
same with respect to all motion vectors, differences between motion vectors stored in register memory 
PMV1 of FIG 16 are taken to transmit difference motion vector. Thus, also in this example, the method of 
taking difference is the same as that of FIG. 18. In macroblock MB1, difference motion vectors all become 
equal to zero (0. 0) (condition b_3e is satisfied). 

From facts as described above, in the above-described two examples, in accordance with the rule at 
the MPEG1 the above-mentioned conditions b_1e, b_2e, b_3e are satisfied in macroblock MB1. 
Accordingly it is now assumed that encoder has processed this macroblock MB1 as skipped macroblock. 

In this case however, that is an erroneous selection. This is because, on the decoder side, processing 
of the above-mentioned conditions b_1d and b_2d are correctly carried out, but copy is earned out 
although motion vectors of macroblocks MBO and MB1 are actually different. Namely, if macroblock MB1 is 
judged to be skipped macroblock. in the case of the former example, although motion vector (5, 1) 0) of the 
upper portion of macroblock MBO and motion vector (5. 5) (3) of the upper portion of macroblock MB1 are 
different (5 1) { i) * (5, 5)<3>. copy of motion vector from macroblock MBO to macroblock MB1 is earned out. 
As a resutt decoding is not correctly carried out. Further, also in the case of the latter example, although 
motion vector (5. Do, of the first field of macroblock MBO and motion vector (5. 5)<3, of the first field of 
macroblock MB1 are actually different, an erroneous copy is carried out. 

This problem results from the fact that, in the prior art. in B picture, in allowing motion vectors within the 
same macroblock to be difference motion vector to transmit it. the same register memory (PMV) is used 
twice or more to update the content thereof. 

Further the fact that the same register memory (PMV) is used twice or more with respect to motion 
vector within the same macroblock further gives rise to problems as described below on the decoder side. 

FIG 19 shows the operation for reconstructing motion vector from difference motion vector transmitted 
with respect to B picture, ft is to be noted in this example that picture structure is field structure, and 
macroblocks MBO. MB1. MB2 are encoded in the forward predictive mode respectively independently in the 
area of 16 pixels x 8 lines of the upper portion and the area of 16 pixels x 8 fines of the lower portion. In 
addition, ft is assumed that the area of 16 pixels x 8 lines of the upper portion and the area of 16 pixels x 8 
lines of the lower portion are caused to be both single first field. 
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,n the exampfe of FIG. 19. since *e area of ^ 
same parity of reference picture and * ^Uesl^ macroblock. For this reason, in 

used, so the content of that register memory PMV1 varies witnin ™ necessary to have additional 

order to hold motion vector of macroblock processed back^ vSoS) except for the 

four r^am^J^^J^ ^-^^^^^^ vector-of- mLobtock- _ 
3S» ^« - ^ :r 1 carrying^ error correct etc. on the 
decoder side. HiH ft r«nce motion vector obtained from the configuration of 

o« initial value in the register memory PMV1. is _ . . . _ /c -ix k v addi+^n of 

difference motion vector (0, 4) (Z) of me lower porno reconstructed motion vector is sent to 

memory PMV1 is obtained as reconstructed mrton vector. T^^jconjrue^m^ 

register memory PMV1. Similarly, in macroblock MB1^(O0y» + I ™\n * 

nation vector (0. 0 )(3) of the upper portion and reconstructe ^^^S^JSi is 2nt to register 

PMV1 is obtained as reconstructed mobon vector. This ^^"^^^p^ ° = (5 5)o by addition 

m^P^A-* - the lower ^ into the 

of difference motion vector (0, 0) ( „> of the tower portion reconstructed motion vector is sent 

diately before disappears. , f motion vector reconstructed in 

problem that hardware scale of switcher of register memories PMV ,s large. 
Disclosure of the Invention 

Thus, attend is drawn to the — = ~,T^X^ 
one object of this invention is to provide a d * B ™™ J™*™"™, ^ ^ another object is to provide 
between motion vectors by a configurator! simpler Wan that l^^^^^^ m ^ of 
a method for judging skipped macroblock m the case ^^^M^*' mo J Q picture, there 
macrobtoc.cs in motion compensating predictive coding ^^^^^^ forward prediction. 

ess -zzzzzzsz -r.^^t zxs:~zi- * ~ 

motion compensation modes vary in units of macrobtocks. 
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Further, on the decoder side, an object of this invention is to provide an inverse difference determina- 
tion element for reconstructing motion vector from received difference motion vector by a configuration 
simpler than that in the prior art. the inverse difference determination element being characterized in that 
there is no necessity of having register memory except for register memories PMV in order to hold motion 
5 vector of macroblock processed immediately before, and another object is to provide a method of handling 
skipped macroblock on the decoder side. 

This invention is directed to a method and an apparatus for coding motion vector of macroblock coded 
in the forward predictive mode, the backward predictive mode or the bidirectional predictive mode. In 
accordance with the method and the apparatus for coding motion vector, a scheme is employed to detect 

70 order of transmission of current motion vectors in a predetermined direction within one macroblock to 
select, on the basis of the detected order of transmission, one of L number of memories for motion vector 
in a predetermined direction to read out former motion vector in the predetermined direction to subtract the 
former motion vector in the predetermined direction from the current motion vector in the predetermined 
direction, thus to generate a current difference motion vector in the predetermined direction. 

75 Further, this invention is directed to a method and an apparatus for reconstructing difference motion 
vector of macroblock coded in the forward predictive mode, the backward predictive mode or the 
bidirectional predictive mode. In the method and the apparatus for reconstructing difference motion vector, 
order of reception within macroblock of received difference motion vectors in a predetermined direction is 
detected to select one of L number of memories for motion vector in predetermined direction on the basis 

20 of the detected order of reception to read out reconstructed motion vector in predetermined direction 
already reconstructed to add the difference motion vector in predetermined direction and the reconstructed 
motion vector in predetermined direction already reconstructed to generate a new reconstructed motion 
vector in predetermined direction. 

In addition, this invention is directed to a method and an apparatus for coding picture signal. In the 

25 method and apparatus for coding picture signal, an input picture signal is coded every macroblock on the 
basis of a plurality of modes whereby when picture coding type in the plurality of modes is P picture^and 
picture structure in the plurality of modes is field structure, judgment is made every coded macroblock as 
to whether or not there are satisfied the conditions where predictive error signal is zero, motion vector is 
zero, motion compensation mode in the plurality of modes is the forward prediction, prediction type in the 

30 plurality of modes is field prediction of 16x16. and field motion vector reference parity of macroblock is, the 
same as parity of predicted field, thus to process coded macroblock as skipped macroblock when the 
conditions are satisfied. 

In the case where picture coding type in the plurality of modes is P picture, and picture structure in the 
plurality of modes is frame structure, judgment is made every coded macroblock whether or not there are 
35 satisfied the conditions where predictive error signal is zero, motion vector is Zero, motion compensation 
mode in the plurality of modes is the forward prediction, and prediction type in the plurality of modes is 
frame prediction, thus to process coded macroblock as skipped macroblock when the conditions are 
satisfied. 

Further, in the case where picture coding type in the plurality of modes is B picture, and picture 

40 structure in the plurality of modes is field structure, judgment is made every coded macroblock whether or 
not there are at least satisfied the conditions where predictive error signal is zero, difference motion vector 
is zero, motion compensation mode in the plurality of modes is the same as that of the former macroblock, 
and prediction type in the plurality of modes is field prediction of 16x16. thus to process coded macroblock 
as skipped macroblock when the conditions are satisfied. 

45 In addition, in the case where picture coding type in the plurality of modes is B picture, and picture 
structure in the plurality of modes is frame structure, judgment is made every coded macroblock whether or 
not there are satisfied the conditions where predictive error signal is zero, difference motion vector is zero, 
motion compensation mode in the plurality of modes is the same as that of former macroblock, and 
prediction type in the plurality of modes is frame prediction, thus to process coded macroblock as skipped 

so macroblock when the conditions are satisfied. 

This invention is directed to a method and an apparatus for decoding picture signal. In the method and 
the apparatus for decoding picture signal, skipped macroblock is detected from coded picture signal, 
whereby when picture coding type of skipped macroblock is P picture, and picture structure is field 
structure, all memories in an element for determination of reconstructed motion vector from difference are 

55 reset to zero, thus to carry out decoding under the conditions where coded block signal is zero, motion 
vector is zero, motion compensation mode is forward prediction, prediction type is field prediction of 16x16, 
and field motion vector reference parity is the same parity as predicted field. 
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, n , e case where picture ~~ 

,ram %r^^^ «-» c ° ded b,ock signa ' is t; mot,on 

Further, in the case where picture coding , type of he ^J^SSSt least under the conditions 
stmctureTs Tor determination- " 

2 mSrcfciock decoded immediate.y before, and P^^^^^VT^. and picture 
,n addition, in the case where picture ' ^ type the „*ppjd £££ldar £ conditjons whe re 
structure is frame structure, a scheme™ 2T22TlS^ memory of element for determination of 

r^tSTi^ ^s ^ ion compensation mode of 
macroblock decoded immediate,y before, and e.ement for motion 

transmission number M of DacKwara motion inr i ir6S of (N + 1) ~ (N + M) in order of 

transmission of forward motion vectors within ™ ob ^™ 6 *°J"« "JS ££L respective ndices and 
transmission of backward motion vectors with.n macrabtoek to ^^J^E^ mMon vectors 

from difference motion vector, register memories for « oring ^onsfructed J ^^ard 

that its number is equal to the number equal to mm. (M + N) of Ition vectors within 

difference motion vectors and ^^^^^^^SZ^ motion vectors and to give 

unnecessary. 

Brief Description of the Drawings 

ng 1 k . ctaun diagram shcing. in a Mock W. outline of to configuration of an encod* used in a 
^^TSm^VSSTTt^ — o, di«e,ence de»m,,n*ion efcme* fo, 

TUT* is a circuit diagram shovrfng. in a block form, a skipped macroblock judge .lemon, ol to encoder 

-^r.*.rjs?u «-* » ■ j «; s;e^^S"^r re,Ke 

^,?XZZS£ZZ «- — <-» — — *« »— — — < m ™ a> 

vector in the picture signal decoding apparatus of this invention. 
^ 9 * a view for explaining the principie of motion compensating P"^". 

Fig 10 is a view for explaining motion compensating pred.ct.on m unrts of macroblocks. 

i is a view for explaining motion compensating prediction between p-ctures. 
PS'. 12 Is a ^dia^ showing, in a btock form, difference determination element for motion vector 



at MPEG1. 
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Fig. 13 is a view for explaining an example of operation of difference determination element for motion 
vector at MPEG1 . 

Fig. 14 is a circuit diagram showing, in a block form, outline of the configuration of inverse difference 
determination element for motion vector at MPEG1. 

Fig. 15 is a view for explaining frame/field adaptive prediction. 

Fig. 16 is a circuit diagram showing, in a block form, a conventional example of difference determination 
element for motion vector. 

Fig. 17 is a circuit diagram showing, in a block form, a conventional example of inverse difference 
determination element for motion vector. 

Fig. 18 is a view for explaining the problem of conventional difference determination element for motion 
vector. 

Fig. 19 is a view for explaining an actual example for reconstructing motion vector from difference 
motion vector. 

is Best Mode for Carrying Out the Invention 

A moving picture coding apparatus (encoder) according to this invention will be first described with 
reference to Fig. 1. 
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Information for controlling basic operation of the encoder according to this invention is given from a 
picture coding control information input section 30, and is stored in picture coding control information 
storage memory 29. These information are picture frame size, output bit rate of coding information, and the 
like. These information are outputted from the memory 29 as picture coding control signal S25. Further 
picture structure signal S26 (signal for discriminating whether picture structure is frame structure field 
structure or progressive) is outputted through the memory 29 from the picture coding information' input 
section 30. and picture coding type signal S27 (signal for discriminating whether picture type is I picture P 
picture or B picture) is also outputted therefrom. 

Moreover, a picture signal inputted from picture input terminal 10 is delivered to a field memory group 
11. Further, a vertical synchronizing (sync.) signal S11 which is an input picture synchronizing signal is 
delivered from input terminal 26. and is then delivered to a reference picture control element 23 To the 
reference picture control element 23, the picture coding control signal S25. picture structure signal S26 and 
picture coding type signal S27 are also delivered through terminal 1. When this reference picture control 
element 23 receives the vertical synchronizing signal S11. it outputs reference picture indication signal S10 
which will be described later, and delivers it to field memory group 1 1 . 

A picture of a picture signal which has been delivered to the field memory group 1 1 is a picture to be 
currently coded. In synchronism with the leading portion of picture which is read out from the field memory 
group 11. the field memory group 11 sets or raises picture start flag S22 which will be described later to 
deliver it to reference picture control element 24 through terminals 2 and 9. The reference picture control 
element 24 outputs reference picture indication signals S12. S13 which will be described later when picture 
start flag S22 is set to deliver them to field memory group 17. Further, picture start flag S22 caused to be 
through the terminal 9 is delivered also to an output picture control element 25. The output picture control 
element 25 outputs output picture indication signal S14 which will be described later when the picture start 
flag S22 is set to deliver it to field memory group 17. In this embodiment, picture coding control signal S25 
picture structure signal S26, and picture coding type signal S27 are delivered to the reference picture 
control element 24 and the output picture control element 25 through terminal 30. 

Further, a picture signal which has been delivered to the field memory group 11 is sent to a motion 
predicting circuit 12, and the picture coding control signal S25. picture structure signal S26, and picture 
coding type signal S27 from the terminal 1 are delivered to the motion predicting circuit 12. This motion 
predicting circuit 12 implements motion prediction of pixels in a picture to be currently coded to picture 
signal which has been delivered to the field memory group 11 by making reference to past picture and 
future picture. The above-mentioned motion prediction is block matching of a block pixel signal in a picture 
which is to be currently coded and past picture or future picture to which reference is made, and the size of 
block is. e.g., 16x16 pixels. 16x8 pixels or 8x8 pixels. 

Past and future reference pictures at this time are designated from field memory group 11 in 
accordance with reference picture indication signal S10 of motion prediction outputted from reference 
picture control element 23. The motion predicting circuit 12 detects each block position in reference picture 
in which predictive error in block matching becomes minimum with respect to respective selectable motion 
compensation modes to deliver motion vector corresponding to that position as motion vector signal S7 to 
motion compensating circuit 18. It is to be noted that which motion compensating mode can be selected is 
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determined bv picture structure signal S26 and picture coding type signal S27. ...... _ 

Further th motfcn predicting circuit 12 delivers, to motion compensating circuit ia pred.ct.on type 
signa^O,' fiefd motion vector reference parity signal S31, sub-motion vector signal S32, and predated 
field Daritv sianal S33 as additional information of the motion vector signal S7 as wen. 

,n th s Y instance, the prediction type signa. S30 is information, e.g., indicating m*on, predion 
is carried out by the frame base.qr the fiektbase, block matching is earned out by 16x16 ^pxels. 16x8 
pixeror 8x8 P b<e.s, motion prediction is DUAL-PRIME or not. .t is to be noted that since the de a.U , of Bx8 
pixel block p^ediciion and DUAL-PRIME are described in the previously described matenal ISO- 
IEC/JTC1/SC29/WG11 MPEG93/225b Test Model 4, their explanation is omitted here. 

Further, the field motion vector reference parity signa. S31 is a signal indicatmg whether a field I m* ng 
reference to vector is the first field (field 1) or the second field (field 2) in the case where motion pred.ct.on 

iS The' su^irveTr signa. S32 is. e.g.. a vector attached signa, of DUAL-PRIME and 8x8 pixel block 

''^predicted field parity signal S33 is a signal indicating whether field of destination of prediction 
(pr s ^! e £ S> If motion vectorls the first field or the second field in the case where motion pred.ct.on ,s 

^Th'e^on combating circuit 18 instructs output of b.ock picture signa. S3 positioned at an address 
desi^atS by motio^ectoT signa. S7. prediction type signal S30. field motion vector reference parrty 
sianal SsT subnotion vector signal S32. and predicted field parity signal S33, from f,e.d memory group 17 
^whicr^ ^ pictu^r^ady decoded and reproduced (which will be described later) are stored. Reference 
plcturfat^sTme is designated from field memory group 17 in accordance witt .motion compensate 
reference Picture indication signal S12 outputted from reference picture control element 24. 

ZZZTof block picture" signa. S3 from the motion compensating circuit 18 is ^^ e ad ^ 
operation thus making it possible to carry out switching to an optimum one of selectable mot,on 
compensating modes of four kinds of operations desenbed below m unit of macroblocks. 

Namely, four kinds of operations are four kinds of modes: 

first motion compensation mode from past reproduced picture (forward pred.ct.ve mode) 

secorTd^^notJon^mpensation mode from future reproduced picture (backward pred.ct.ve mode). 
SrdTy mo^ot compensation mode from both past and future reproduced pictures (rtference > block 
from pa t reproduced picture and reference btock from future reproduce. IP^^ used t0 under9 ° 
linear ooeration (eg mean value calculation) every pixel) (bidirechonally predictive mode). 

FoSZSeoi no motion compensation (i.e.. intra-coded mode. In this case. 
signal is equal to zero). Among these modes, switching to optimum one .s earned out from any 

^Ts^S of the motion compensation mode. e.g.. a mode in which sum tote, of *^ <*"V* 
drtte/ence Ta.uls every pixel between respective picture signals S3 outputted in the four kmds of modes 
and block Dixel sianal S1 to be currently coded is minimum is selected. 

iJfnSf Z Tsetected is sent to respective components through terminal 3 «■ mofon compen^n 
mode siJS S9. motion vector signa. S8 at that time, prediction type signa ■ S4ft**l. potior, vector 
reference parity signal S41 . sub-motion vector signal S42, and predicted field parity signal S43. 
^S££-S5Sck pixel signal S1 to be currently coded is outputted from l^/T"* » °" P 
and MB start f lao. S300 is outputted in synchronism with output of this macroblock p.xel s,gnal I 81. MB 
counter 49^oun? i^mber* synchronism with the MB start flag S300. Moreover. MB counter 49 .s reset 
Sen I pSurTstt «Tg S22 delivered trough terminal 48 is set. ft is to be noted that p,cture cod.ng 
^ rtrt +r rt i oinrtai <525 is also delivered through terminal 46 to the MB counter 49. 

^S£«w V£wLa through terminal 45 from the MB counter 49 is set when MB count value 
become! 2uT5 amufSpTof a predetermined slice length (the number of macroblocks which compose 
s^e) Her? 2 ce is a unrt comprised of a single or plural macroblocks success.ve in order of scan of 
oSL SnsSra^on is made such that the first macroblock transmits data indicafng positon^ within 
o icS e attii iSing portion of slice so that received data can be restored to normal state even in the case 
Sn^rlof Se^ace on the receiving side. The slice length is caused to be changeable m 
o^ndency upl emtr state of transmission path of bit stream. In general, according as «™ Probability * 
£n1mtSon becomes higher, the slice length becomes short. Slice length designated at th.s time .s 

' ^Wn^kTpS. signal S1 and Mock pixel signa, S3 deHvered 

m are caused to undergo calculation of difference value every pixel at a subtracter 13. As a result, a nock 
d^enr^^TStained. The btock difference signal 82 is deHvered to a block signa. coding secton 



14 



EP 0 651 574 A1 



14, from which a coded signal S4 is obtained." The coded signal S4 is delivered to a block signal decoding 
section 15, at which it is decoded. Thus, a block reproduction difference signal S5 is obtained 

In this embodiment, the picture coding control signal S25 caused to be through terminal 7 and 
quant.zat.on table signal S15 caused to be through terminals 31 and 8 are also delivered to the block signal 
coding sect.on 14. As the configuration of the block signal coding section 14, there may be applied the 
conf.gurat.on composed of a DCT (Discrete Cosine Transform) element and a quantizer for quantizing 
output coefficients by the quantization table signal S15 designated from buffer memory 21 In this case the 
picture coding control signal S25 and quantization table signal S15 are delivered also to the block signal 
decoding section 15. As the configuration of the block signal decoding section 15. there may be applied the 
configuration composed of an inverse quantizer for inverse-quantizing coefficients by the quantization table 
signal S15, and an inverse DCT element for implementing inverse- DCT to output coefficients therefrom 

The block reproduction difference signal S5 is added to block picture signal S3 outputted from motion 
compensating circuit 18 every pixel at adder 16. As a result, a block reproduction signal S6 is obtained 
Th.s block reproduction signal S6 is stored into field memory designated by current picture indication signal 
S13 from field memory group 17. Reproduction picture stored in the field memory group 17 is outputted 
from terminal 129 as a designated reproduction picture signal in accordance with the previously described 
output picture indication signal S1 4. 

On the other hand, block coded signal S4 is sent also to an one-dimensional signal generating section 
19 supplied with the picture coding control signal S25 through terminal 6. at which it is stored in one- 
dimensional array. Thus, one-dimensional coded signal SI 6 is obtained. The configuration of one-dimen- 
sional signal generating section 19 is comprised of a scan converter for zigzag scanning block quantization 
DCT coefficients in order from low frequency to high frequency. One-dimensional coded signal S16 is 
caused to be a variable length code such as Huffman code at VLC (Variable Length Coder) 20 

Further, motion vector signal S8 is sent to vector difference determination element (labeled difference 
element in the figure) 27, at which a difference between the motion vector S8 and motion vector S8 
subsequently delivered is obtained so that there results difference motion vector signal S50 This difference 
motion vector signal S50 is caused to be a variable length code such as Huffman code. etc. at VLC element 
20. In this embodiment, MB start flag S300. slice start flag S301. motion compensation mode signal S9 
picture structure signal S26, and prediction type signal S40 are also delivered to terminal 4. 

The detail of the vector difference determination element 27 will be described with reference to FIG 2 
In FIG. 2. slice start flag S301 is inputted to terminal 77 of vector difference determination element 27 MB 
start flag S300 caused to be through terminals 47 and 4 of FIG. 1 is inputted to terminal 71. motion vector 
signal S8 caused to be through terminals 3 and 4 of FIG. 1 is inputted to terminal 70. motion compensation 
mode signal S9 caused to be through terminals 3 and 4 of FIG. 1 is inputted to terminal 72. prediction type 
signal S40 caused to be through terminals 3 and 4 of FIG. 1 is inputted to terminal 73, and the picture 
structure signal S26 caused to be through terminal 4 of FIG. 1 is inputted to terminal 74. 

In this case, the number of transmission of forward motion vectors or backward motion vectors to be 
transmitted within macroblock is recognized by the picture structure signal S26 and prediction type signal 
S40. They are determined as indicated by the Tables 1. 2 and 3 shown below. In this embodiment 
respective maximum numbers of transmission of forward motion vectors and backward motion vectors to be 
transmitted are 2. Accordingly, four motion vectors are transmitted at the maximum within macroblock It is 
to be noted that in the case where the number of transmission of forward or backward motion vectors to be 
transmitted within macroblock is 2, the order of transmission of these two motion vectors is determined in 
advance. For example, in the case of Field based prediction of Table 1. motion vector in which predicted 
field is the first field is transmitted earlier, and motion vector in which predicted field is the second field is 
transmitted later. Further, in the case of 16x8 Field based prediction of Table 2, motion vector of the upper 
portion is transmitted earlier and motion vector of the lower portion is transmitted later. In addition motion 
compensating circuit 18 in this embodiment outputs motion vector S8 in the same order as this transmis- 
sion order. 
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Table 1 



case where picture structure is frame (interiac 


;ed) picture 


prediction type 


motion vector 
. _ count . 


mv format 


Field based prediction 
frame based prediction 
Dual-prime 


2 
1 
1 


field 

frame 

field 



Table 2 



case where picture structure is field picft 


jre 


prediction type 


motion vector 
count 


mv format 


16 x 16 Field based prediction 
16x8 Field based prediction 
Dual-prime 


1 

2 
1 


field 
field 
field 



Table 3 



case where picture structure is progressive p 


icture 


prediction type 


motion vector 
count 


mv format 


16 x 16 Field based prediction 
16x8 Held based prediction 
8x8 Field based prediction 


1 
2 
1 


frame 
frame 
frame 



■n this embodiment, register group 81 in vector difference determination element 27 of ™i2* 
constructed as shown in F.g. 3, for example. In FIG. 3, four reg.ster memones PMV1 - PMV4 for storing 

m0 «Z^Z%n£^TZ 0 ZZer* motion vectors are caused to respectively have one-to- 
one 00^^ re^onship with respect to register memories PMV1- PW4ta accojdance w* order 
of transmission within macroblock. In more practical sense, forward motion vecttr frans "rtted fi£ withm 
„ " hl ~* is stored into register memory PMV1. Forward motion vector transmitted secondly withm 
Zc obS i . J£? ^^memory W Further, backward motion vector transmitted first within 
mac ob oik to md into register memory PMV3. Backward motion vector transmitted secondly within 
mac oblolk is stored nto register memory PMV4. As stated above, in this embodiment the order of 
ZZXEZ* withTn^acroblSc of respective motion vectors provides ^^^^^ 
between respective motion vectors and registers within register memones PMV1 - PMV4 into wh.ch those 

^ZSZSXZ* embodiment, indices of "1" - "2" are provided in order of ^smis^on of 
fo Ja!d mSion vectors within macroblock. and indices of "3" - -4- are provided «^«*Z™^£ 
iTkward motion vectors therewithin. thus allowing motion vectors having respective indues and the 
S»7mm£s PMV1 - PMV4 to have one-to-one correspondence relationship. It .s to be noted that 
eSve^pT terminals a - d of register memories PMV1 - PMV4 of FIG. 3 are connected o 
^rrXnding^Sd terminals of switch 80 to FIG. 2. and output terminate e - h are connected to 

corresponding selected terminals of switch 82 of FIG. 2. . 

Syntax of bit stream at the time of transmission of motion vector is shown in Table 4. 
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Table 4 



30 



40 



45 



50 



002 iin^ Ve £ t0r ° {/ ! bit str ««D- syntax of motion vector */ 

00? » " hor ' zon ^l_code:/» horizontal component X of notion vector •/ 

003 «ot.on_vert, C al_code : /* vertical component Y of mo io„ Je to / ' 



005 

006 forward_fiIed_motion_vector() { 

, 0 82 :o 0 t t ;o°„ n -; e c r !o^j- fie,d - se,ect: ^ f -"' ffl0tion -ference • parity 

009 } ~ 
010 

Oil backward_f ield aotion_vectorO { 

013 2i\^^ l i?(j- ,,ell - 8e,eCl:/,,le,d D ' 0ti0n V6Ct0r refe ™« • parity,/ 
is 014 } 

015 

020 } else {/*case where mv_format is field*/ 



023 dmv_horizontal;*sub motToo vector*/ 

25 Q25 } dmv_vertical;/*sub motion vector*/ 



024 
025 

026 } 



027 } else {Amotion vector_count==2; when No. of motion vectors is ?*/ 

029 fn™!rJ-f f ! e d - TOt ! on - v ector();/*I„dex_l(-™Vl)*/ *' 

030 } f0 ™ ard - f,e,d - MUon - vecl o r O;/*Index 2(-PMV2)*/ 



031 } 
032 

035 lfto r .(S«,..frS? l (/!ci, / :iS Ire'S'tXl "iff " / 

040 dmv_horizontal;/*sub motion vector*/ 

041 dmv_vertical;/«sub motion vector*/ 

043 ) 



04? el " {/lotion vector_count==2; when No. of motion vectors is 2*/ 

045 backward fie!d_«otion__vectorO;/*lndex 3(-*PMV3)*/ 

046 backward_f,eld_motion_vectorO;/*lnd!^ 4 Uml */ 



048 } 



55 



"^J^^^^ fUnC " 0n in COnneCti °" "» mo«on 

Moreover, the statement erx^m^e^ hT - " JnH -v- connect™ with backward motion vector. 

to be transmitted «d%5^Sl^^ f"™ h *" Tab,e ' motfon 

case, parameters of "mv form*" °™ti™ XiL n - respect,ve.y correspond to each other. In this 

the basis of Tables 1 - V As^l ^~^hT t^k! ^ *~ P""""*" are given on 

type. ReW motion vec*^c^£ jTbSSJ ^ « 

«on vector.count- indicates the numJTof transmission oHo^d ZZ£ ard vtcto^To ^^"^ 

wrthm one macroblock as shown in the Tables 1-3. oaocward vectors to be transmitted 
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Here, "forward motion vector ()" will now be described below, Inmal.y in me case 
"motion vector cOunt" (0T7 line), information of motion vector is stored into register memory PMV . 
MoSoveTTn the" ase where there are two "motion_vector_count", information of motion vector tiansmrf- 
SoTJflSe Dne) is stored into register memory PMV1. and information of motor. ^ 
s^ondy i029 line) is stored into register memory PMV2. .n more detail, in the case where there , ,s one 
Nation of motion vector- to- be -transmitted (017_.ine). decision pa* J,J*r^^^~ *£_ _ 
case where -mv format" is "frame" (018 line) and the case where "mv_format .s field (020 iline). unaer 
mTcie where ^mv format" is "field", further in the case where "dmv = =1" (022 line). "pred.ct.on-type 
PS? p me" Accordingly, "dmv horizontal" and "dmv_vertical" are transmitted. They are sub-motion 
l£?Wh£ ^ Prediction type is "Dua|- p rime". This simiterly applies to "backward_mot.on_vector <) 

^n mSobibck in wfEh there iTone forward motion vector to be transmitted, in updating register 
m JT™ fT M \/i reoister memory PMV2 is updated by the same value. Further, .n macroblock .n which 
2Z *o™*lc^TL*™Zor to be transmitted, in updating register memory PMV3, register memory 

^ :£2o*« S "ntex which has been explained in the above-mentioned Table 4 wH. now 

flag generator 87 ou£uts motion vector signal f.ag S86. Such motion vector signa. J"* 8 ^?^* 
motion vector counter 88 It is to be noted that motion vector counter 88 is reset when the MB start flag 
S£ ca^ed to * mrough termina. 71 is set Motion vector counter number signal S87 from the motion 
Scfor counfer sTis inputted to register index designation signal generator 89. The 
m"S sTgna. 89. predion type signa. S40 and picture structure signal S26 which are caused to be through 
terminals 72 73. 74 are inputted to the register index designation signal generator 89. k^i^h 
n me case of this embodiment, the number of transmission of forward motion vectors or backward 
mJon^ecSJto be fransStted (motion vector count) within macroblock is recognized by the p,cture 
%£L?5SL S^anTpre*c7on type sfcna. 840? and the number of all motion vectors to *> transmitted 
m^btockis recognized by motion compensation mode signal S9. For example, in the case where 
^o^rcouH ^motion compensation mode signal S9 is bidirerfionaHy roredictive mad* 
^ vectors to be transmitted within macroblock are transmitted in order of ^ forward rr^ton 
vectors a^Ttwo backward motion vectors, the number of all motion vectors transmrtted within macroblock is 

4 On the basis of this information, register index designation signal generator S89 generates register 
inc^n^on from motio? vector count number signal "•J^^'ZZT?^ 

examole of FIG 3 mentioned above, when motion vector count number signal S87 takes the value i. 
SirS PMV1 is designated in register group 81: when that signal takes the value 2, reg.ster 
n^moi pSs desUted in register graup 81; when that signa. takes the value 3. register memory 
?MV 3 7s designated in ?egister group 81; and when that signa. takes the va.ue 4. reg,ster memory PMV4 ,s 

^^Z^^csse where there is one "mo«on_vector_count- « > motion corn^ 
mode sianal S9 is the backward predictive mode, since there is one backward vector as the number of an 
Z^^toto*!^ within macroblock. register memory PMV3 is designated in reg.ster group 
81 when motion vector count number signal S87 takes the value 1 . 

In response to the register index designation signal S88, the register group 81 outputs motion vector 
signal S82 stored in the designated register through switch 82. . .. .. 005 (sca . e 

This register output motion vector signal S82 is scale^onverted by scale indication signal S85 (scale 
indication ^gnal A)outputted from switching circuit 85 on the basis of prediction type signal S40 from 
Ew^TS* «cato converter 84 of scale conversion A as occasion demands, and is then inputted to 
SZn« > c?cu7£. TttTcircuit, a difference value between the sca.e converted motion vector and 
c^reX^ed motion vector signa, S8 is calculated. Thus, difference motion vector signal S50 is 

^^T^TZtZ^^ vector sign, 38 is scate^nve** ,<scate converted 
motion vector signal S80) by scale indication signal S83 (scale location signal BT ^f^^ 
switching circuit 85 at scale converter 83 of scale conversion B as occasion demands and is then 
o^Sten and is newly stored into register designated by the register index cognation signal S88 
mr^witcW 80 Tn is to be noted that scate converter 84 and scate converter 83 as^or^d^emay 
te^To^al scale adjustment at the time ol caicuiating difference motion vector between motion 
vL^maSnrSerence toframe and motion vector making reference to field, and/or scale adjustment 
S o^cSuTTpcTnl of the time base at the time of caicuiating difference vector between motion 
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vectors in wnich differences in point of time up to reference field are different. 

Reset of register memory PMV of the vector difference determination element 27 is carried out at 
macroblock tn which motion compensation mode signal S9 caused to be through terminal 77 is intra-coded 
mode and macroblock in which slice start flag S301 from terminal 77 is set. At tnis time, all registers of 
s register group 81 are reset to zero. Instruction of reset of this register is carried out by register reset 
instruction element 78. 

In this embodiment, difference determination element 27 for motion vector is constructed as above. It is 
to be noted that while, in the above-described embodiment, the order of output of motion vectors S8 of 
motion compensating circuit 18 is the same as the order of transmission of motion vectors determined in 
io advance, the former may be different from the latter. However, also in this case, since input order of 
difference motion vectors S50 to VLC element 20 is required to be finally the same as the transmission 
order, it is necessary to extra or additional configuration for delivering predicted field parity signal to register 
index designation signal generator 89 to transpose or interchange output order of difference motion vectors 
S50, or the Uke. 

is The configuration of skipped macroblock judge element 28 of FIG. 1 will now be described with 
reference to FIG. 4. 

In FIG. 4, motion compensation predictive error signal S16 is delivered to terminal 96 of skipped 
macroblock judge element 28. Moreover, the difference motion vector signal S50, motion vector signal S8 
from terminal 4 of FIG. 1, motion compensation mode signal S9, picture structure signal S26, prediction 
20 type signal S40, field motion vector reference parity signal S41 from terminal 5 of FIG. 1, sub-motion vector 
signal S42, predicted field parity signal S43. and picture coding type signal S27 are delivered to the 
skipped macroblock judge element 28 in addition to the motion compensation predictive error signal S16. 
Namely, motion vector signal S8. difference motion vector signal S50, motion compensation mode signal 
S9, prediction type signal S40. field motion vector reference parity signal S41 , sub-motion vector signal 
25 S42, predicted field parity signal S43, picture coding type signal S27. and picture structure signal S26 are 
inputted to terminal 95 of FIG. 4. These signals are stored into memory 91 for storage of current 
macroblock parameters. ^ 

Motion compensating predictive error signal SI 6 of macroblock is caused to undergo judgment, at non- 
zero coefficient judge element 94, as to whether signal to be transmitted exists. When signal to be 
30 transmitted exists, the judge element 94 informs judge element 94 of that fact. Responding to this, the 
judge element 93 sets macroblock flag S90 to "FALSE" to output it. * 

On the other hand, in the case where there exists no predictive error signal to be transmitted (i.e., 
coefficients of S16 are all zero), judge element 94 notifies signal of "TRUE" to judge element 93. In this 
case, the judge element 93 further carries out comparative judgment of the content of the memory 91 and 
35 the content of memory 92 for storage of past macroblock parameters. 

Here, at the judge element 93, in the case where picture coding type signal S27 is P picture, 

there is carried out comparative judgment of the conditions where 

first, motion vector signal S8 is zero; 

secondly, motion compensation mode signal S9 is the forward prediction; 
40 thirdly, field motion vector reference parity signal S41 is the same as parity of predicted field in the 
case where prediction type signal S40 is the field prediction; and 
fourthly, sub-motion vector signal S42 is zero. 

When these conditions are satisfied, the judge element 93 sets skipped macroblock flag S90 to 
"TRUE" to output it. When otherwise, skipped macroblock flag S90 is "FALSE". This macroblock flag S90 
45 is outputted through terminal 97, and is sent to the VLC element 20 of FIG. 1 . 

Further, at the judge element 93, in the case where picture coding type signal S27 is B picture, 
there is carried out comparative judgment of the conditions where 
first, difference motion vector signal S50 is zero; and 

secondly, motion compensation mode signal S9, prediction type signal S40, field motion vector 
so reference parity signal S41, sub-motion vector signal S42, and predicted field parity signal S43 are 
respectively the same with respect to the contents of memories 91 and 92. 

When these conditions are satisfied, the judge element 93 sets skipped macroblock flag S90 to 
"TRUE" to output it. When otherwise, skipped macroblock flag S90 is "FALSE". 

It is to be noted that at macroblocks of the leading and the last of slice, skipped macroblock is inhibited 
55 even in the case where the above-described conditions are satisfied. 

In the case where skipped macroblock flag S90 is "FALSE", the content of memory 91 is copied into 
memory 92. Moreover, with respect to macroblock in which skipped macroblock flag S90 is "TRUE", VLC 
element 20 does not any data. 
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The skipped macroblock judge element 28 is constructed as above. MM ^ M ^ ti ,„ 

Furthe wtth respect to judgment of skipped macroblock, another embodiment w,ll now be desc .bed In 
anothr e mb^rment P me condition for allowing skipped macroblock of P picture and B p.cture to hotd .n the 
aoole described Tembodiment is further limited as follows. Namely, in the case where p.cU»e structure , ,s 
t^f'ame s^cture. prediction type is limited to on.y the case of Frame based pred.ct.on. Moreover * the 
c^ where plcture-sSucture is field structure, the prediction type is limited to-onlyjhe case^of J6xl6^F.e.d _ 
SLTSSSEn." Name.y. prediction type of B picture a.so becomes irrelevant to the predion type of the 

^Tumma^of the condition for aHowing skipped macroblock to hold in this case is as follows. In the 
case wheTnon^zero judge element 94 judges inputted respective macroblocks to be a macroblock .n 
w^h no signal to be transmitted exists, judge element 93 further judges whether or not respect.ve 
tnis condition required for aHowing skipped ^^^J^^^ ^ 
where picture coding type signal S27 is P picture and p.cture structure s.gnal S26 .s field structure, 
the condition for allowing skipped macroblock to hold is: 
js first, motion vector signal S8 is zero; 

secondly, motion compensation mode signal S9 is forward prediction; 

thirdlv orediction type signal S40 is field prediction of 16x16; and , 
^^TSS^^^ reference parity signal S41 is equal to parity of predicted fte.d parity s.gna. 

20 ^Further, in the case where picture coding type signal S27 is P picture, and P picture structure signal 

S26 is frame structure, 

the condition for allowing skipped macroblock to hold is: 

first, motion vector signal S8 is zero; 

secondly, motion compensation mode signal S9 is the forward prediction, and 
^ tnird | v prediction type signal S40 is the frame prediction. 

F^Tt^ca^ZtJe picture coding type signal S27 is B picture, and picture structure signal S26 

is field structure. . 
the condition for allowing skipped macroblock to hold is: 

first difference motion vector signal S50 is zero; ^,„i,. 
oo sS«dty, motion compensation mode signal S9 is the same as that of the former macroblock, 
thirdlv prediction type signal S40 is field prediction of 16x16; 

fourthly field motiorTvector reference parity signal S41 is the same as the former macroblock. and 
««M« nrariirted field oaritv signal S43 is the same as the former macroblock. 

TlS^T^ ^S^e^re coding type signa. S47 is B picture, and picture structure signal 

35 S26 is frame. 

the condition for allowing skipped macroblock to hold is: 

first, difference motion vector signal S50 is zero; ^ki~.i,. o«h 

sS^ndly. motion compensation mode signal S9 is the same as the former macroblock. and 
thirdlv prediction type signal S40 is the frame prediction. o . ^ 

„ ^ming bac k to FIOI . after an output from VLC element 20 is stored into buffer memory 21 . bit stream 
i<; gen + at a fixed transmission rate from output terminal 22. . ^ 

^ movSg picture coding apparatus is constructed in a manner stated above to carry out coding of 

m Tm?r P r^ ~ — — - 

45 is stored into buffer memory 51. and is then 

dei ^1ZTZ C eTeT^e^ the fading portion of picture to be decoded, it se* picture start 
flaa^S to deTver to reference picture control element 58. In this embodiment, th.s picture start flag 
so S?02 s Jm to tS reference picture contro. element 58 through terminals 67 and 61. When the picture 
^ i1?02 is^et. the reference picture contro. element 58 outputs reference picture ,nd.caton signals 
whirh will be described later to deliver them to field memory group 57. 

r^eovtr^lwe^ VLC element 52 delects the teading portion of slice to be decoded, rt sets sl.ce 

as ^Sl5y 11 the picture start flag S102 is delivered also to output picture control etement 59. When the 
pictu^s^Csm S sToZt Picture contro. element 59 outputs output picture indicate s,gnal 360 
which will be described later to deliver it to field memory group 57. 
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Control information for controlling the moving picture decoding apparatus of this invention obtained from 
inverse VLC element 52 is stored into memory 201. This control information is outputted as control signal 
Si 04. Further, picture structure signal S201 and picture coding type signal S202 are outputted from 
memory 201 . They are delivered to the inverse VLC element 52. 
5 Coded macroblock signal S50 which has been taken out from inverse VLC element 52 is delivered to 

two-dimensional signal generating section 53. In addition, MB start flag S210 is outputted in synchronism 
with an output of coded macroblock signal S50 from the inverse VLC element 52. 

The coded macroblock signal S50 is caused to be two-dimensional block signal S51 at the two- 
dimensional signal generating section 53. This two-dimensional block signal S51 is delivered to block signal 
10 decoding section 54, at which it is decoded. Thus, block reproduction difference signal S52 is obtained. 

As the configuration of the block signal decoding section 54, the configuration composed of inverse 
quantizer for inverse-quantizing coefficients by quantization table signal S57 taken out from inverse VLC 
element 52 and inverse DCT element for implementing inverse DCT (Discrete Cosine Transform) to output 
coefficients therefrom may be applied. 
75 Further, as the configuration of two-dimensional signal generating section 53, the configuration com- 

prised of inverse scan converter for inverse-zigzag scanning the coded block signal S50 in order of 
coefficients from low frequency to high frequency may be applied. 

On the other hand, difference motion vector signal S90 attached to macroblock to be currently decoded 
which has been taken out from inverse VLC element 52 is reconstructed at inverse difference determination 
20 element (labeled MV inverse difference element in the figure) 202. Reconstructed motion vector signal S55 
from the inverse difference determination element 202, and motion compensation mode signal S56, 
prediction type signal S91 . field motion vector reference parity signal S92, sub-motion vector signal S93 
and predicted field parity signal S94 are sent to motion compensator 56 which are outputted from the 
inverse VLC element 52 and caused to be through memory 204. Responding to these signals, this motion 
25 compensator 56 instructs output of block picture signal from field memory group 57 in which pictures 
already decoded and reproduced are stored. 

In more practical sense, the motion compensator 56 recognizes reproduction picture designated 'from 
field memory group 57 by the previously described reference picture indication signal S58 as reference 
picture to instruct output of block picture signal positioned at an address within reference picture designated 
30 by motion compensation mode signal $56, motion vector signal S55, prediction type signal S91, field 
motion vector reference parity signal S92, sub-motion vector signal S93, and predicted field parity signal 
S94. 

The motion compensator 56 is adapted to perform an adaptive operation corresponding to motion 
compensation mode signal S56, i.e., to perform four kinds of operations described below in units of 
35 macroblocks. It is to be noted that the size of block is. e.g., 16x16 pixels, 16x8 pixels or 8x8 pixels. 
Namely, as modes of four kinds of operations in this case, there are 
first, motion compensation mode from past reproduction picture, 
secondly, motion compensation mode from future reproduction picture, 

thirdly, motion compensation mode from both past and future reproduction pictures (implement linear 
40 operation (e.g., mean value calculation) every pixel to reference block from past reproduction picture and 
reference block from future reproduction picture), and 

fourthly, mode of no motion compensation (i.e., intra-coded mode. In this case, output of block picture 
signal S54 is equal to zero). The motion compensator 56 selects one of four kinds of operation modes in 
accordance with motion compensation mode signal S56. 
45 Block reproduction difference signal S52 from the block signal decoding section 54 is added to block 
picture signal S54 outputted from the motion compensator 56 every pixel at adder 55. As a result, block 
reproduction signal S53 is obtained. This block reproduction signal S53 is stored into a field memory 
designated by current picture indication signal S59 from field memory group 57. 
Moving picture is reconstructed from bit stream in a manner stated above, 
so Reproduction picture designated in accordance with the previously described output picture indication 
signal S60 of reproduction pictures stored in the field memory group 57 is outputted from terminal 60. 

It is to be noted that control signal S104, picture structure signal S201, and picture coding type signal 
S202 are delivered through terminal 62 to the motion compensator 56, reference picture control element 58, 
and output picture control element 59. 
55 The previously described inverse difference determination element 202 for motion vector will now be 
described with reference to FK3. 6. 

In FIG. 6, the difference motion vector signal S90 delivered through terminal 311 is reconstructed at 
inverse difference determination element 202 of FIG. 6. To the vector inverse difference determination 
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-i^-nt ?n? slice start flaa S211 MB start flag S210, difference motion vector signal S90, motion 
l^nsTon mSetgna Se prediction type signa. 89.. and picture structure signal S201 are inputted^ 
compensation mpae y h 3 mQtjon compenS at,on mode signal S56 is 

S2£.t signal S91 is de.ivered to tormina, 314 and 316. and picture 

^^1^^'^^ "^a^-a.ere^ motion .ecto^^K^.^e^ _ 

motion vectors to be received within macroblock is recognized by the p.cture structure signal S201 and 
motion vectors to to rece reC eption is determined as indicated by the above-mentioned 

vectors and 1 bTckward difference motion vectors are 2. Accordingly, four difference motion vectors are 

^^X^^^ro^ group 305 in vector inverse difference determination 
elJent 2oV of Fid. 6 is constructed as shown in FIG. 3 mentioned above. In this case four register 
m^morL PVIV1 - PMV4 for storing motion vectors are prepared in a manner similar to the above. _ 

^^tthln macroblock is added to reconstructed motion vector ^X^io^Xu^ 
Moreover forward difference motion vector received secondly within macroblock is added to reconstructed 
^rv^oTSored in register memory PMV2. Further, backward difference motion 
wS nSoblock is added to reconstructed motion vector stored in register memory PMV3 J"?**""; 
btkwaTfd^nce motion vector received secondly within macroblock is added to '^^J^ 

«»ni«!t«r memories PMV are caused to have one-to-one correspondence relationship, 
■a, ^TS^ynSx S bit stream of motion vector is as having been already shown ,n the above- 
mentionSSle 4^sS in this case, as indicated by the Table, motion vectors to be transmitted and 
ZSSH Tpm? 1 cJSSl "o Respectively correspond to each other. Exp.anation of Table 4 is the same as 

of forward dTffeLce motion vector? is 1 updates register memory PMV2 by the same wriue. Further .in 
upda^ng regiJermemory PMV3, macroblock in which the number of reception of backward difference 
motion vectors is 1 updates register memory PMV4 by the same value. hBP . 
SwSg operation* the register memories PMV wil. now be described with reference to Ra 6 _ 
^RG 6. -C response to the difference motion vector signa. S90 .nputted <r«#M 3JJ 
difference motion vector signal flag generator 308 outputs difference motion vector ^J'^°f Su £ 
difference motion vector signal flags S306 are counted by difference motion vector counter 309 It is to be 
?2£*Z w£n th^MB start flag S210 is set. difference motion vector counter 309 is reset. Motion vector 
Sumter signal S307 fronfthe motion vector counter 309 is inputted to register index de«gnation 
sTgna. generator 310. To this generator, the motion compensation mode signal S56. pred.ct.on type signal 

45 ^intifrr^mbTo; S^EffS^- _ motion vectors 

motion vectors motion vector_count) to be transmitted within macroblock ,s recogruzed by .he picture 
SSre signal S201 and prediction type signa. S91. and the number of * 
to be transmitted within macrobkx* is recognized by motion compensation mode signal 868. 

« in hT« rase where "motion vector count- is 2 and motion compensation mode signal S56 indicates the 
^l^^^^ sin^ motion vectors to be received within macrobkx* are received in ^order 
r^tomid difference motion vectors and two backward difference motion vectors, the number of 

transmission of all difference motion vectors Is 4. . c rani<ter 

(£^e basis of this information, register index designation signal generator 310 ^ates reg ste* 

« ir*toT election signal S308 from the motion vector count number signal S307 and I outputs it Jn 
a^^c^^ister index designation signa. S308. in the at^e^bed e^pte.^ 
wnmwrSton vector count number signal S307 takes value 1. register memory PMV1 .s designated at 
r^Tg^pXwhtn -a. signa. ties value 2. register memory PMV2 is designated at register group 
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305; when that signal takes value 3. register memory PMV3 is designated at register group 305; and when 
that signal takes value 4, register memory PMV4 is designated at register group 305. 

As another example, in the case where there is one -motion_vector_count" and motion compensation 
mode signal S56 indicates backward predictive mode, since only one backward difference motion vector is 
transmitted as the number of transmission of all difference motion vectors transmitted within macroblock. 
when motion vector count number signal S307 takes value 1, register memory PMV3 is designated at 
register group 305. 

The register group 305 responds to the register index designation signal S308 to output motion vector 
signal S302 stored in the designated register through switch 303. 

This output motion vector signal S302 is scale-converted (scale converted output motion vector signal 
S302) at scale converter 302 of scale conversion C, as occasion demands, by scale ind.cation signal 
CONVERSION (scale indication signal C) outputted from switching circuit 307 supplied with the prediction 
type signal S91, and is then inputted to adding circuit 301, at which it is added to the currently .nputted 
difference motion vector signal S90. Thus, motion vector signal S55 is reconstructed. This motion vector 
signal S55 is outputted from terminal 317 as reconstructed motion vector. 

On the other hand, the currently reconstructed motion vector signal S55 is scale-converted by scale 
indication signal S305 (scale indication signal D) at scale converter 306 of scale conversion D as occasion 
demands, and is then overwritten into register memory PMV of register group 305 designated by the 
register index designation signal S308 and is newly stored thereinto. 

It is to be noted that the scale converter 302 and the scale converter 306 may be used for spatial scale 
adjustment at the time of calculating difference motion vector between motion vector making reference to 
frame and motion vector making reference to field, and/or scale adjustment based on the cause in point of 
the time base at the time of calculating difference vector between motion vectors having distances different 
in point of time up to reference field. , . „„ . . 

Further reset of register memory PMV of inverse difference determination element 202 of FKa. b is 
carried out' at macroblock where motion compensation mode signal S56 indicates intra-coded mode and 
macroblock where slice start flag S21 1 is set. At this time, all registers in the register group 305 are reset to 
zero Instruction of reset of this register group 305 is carried out by register reset instruction element 318. 
In this embodiment, this register reset instruction element 318 is supplied with slice start flag S211 through 
terminal 68 of FIG. 5 and through terminal 319 of FIG. 6. motion compensation mode signal S56. picture 
coding type signal S202 through terminal 64 of Fig. 5 and terminal 319 of FIG. 6. and skipped macroblock 
flag S95 through terminal 63 of FIG. 5 and terminal 319 of FIG. 6. 

Inverse difference determination element 202 for motion vector is constructed in a manner stated 

sbov© 

Turning back to FIG. 5, handling of skipped macroblock on the decoder side will now be described. 

In FIG 5 after macroblock is received, address on picture of that macroblock is obtained from header 
information of macroblock. Namely, macroblock address signal S94 obtained at the inverse VLC element 52 
is inputted to macroblock address comparator 203. 

In this macroblock address comparator 203, address of macroblock received earlier by one is stored. 
Comparison between that value and the macroblock address signal S94 is made. As a result, when 
macroblock addresses are discontinuous, i.e.. difference is 2 or more, it is recognized that skipped 
macroblock exists. The number which is smaller than that difference value by 1 is the number of skipped 
macroblocks. Then, macroblock address comparator 203 sets skipped macroblock flag S95. 

When skipped macroblock flag S95 is set, the decoder of this embodiment enters the processing of 
skipped macroblock. Initially, the inverse VLC52 outputs zero as the coded block signal S50 when the 
skipped macroblock flag S95 is set. Accordingly, at this time, the block reproduction difference signal S52 
also becomes equal to zero. 

Moreover, in the case where, e.g., the picture coding type signal S202 is P picture, 

first, register reset instruction element 318 resets all registers PMV in the inverse difference determina- 
tion element 202 for motion vector to zero, 

secondly, inverse difference determination element 202 outputs zero as motion vector signal 555. 

thirdly inverse VLC element 52 outputs motion compensation mode signal S56 as forward prediction, 

fourthly, inverse VLC element 52 allows prediction type signal S91 to be "Frame based prediction" 
when picture structure signal S201 is frame structure, allows it to be '16x16 Field based prediction" when 
picture structure signal S201 is field structure, and allows it to be "16x16 Frame based prediction" when 
picture structure signal S201 is progressive, 

fifthly, inverse VLC element 52 allows field motion vector reference parity signal 592 to be equal to 
predicted field parity signal S94, and 
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sixthly, it outputs zero as sub motion vector signal 393^ 
motion vector signal S55, and . orediction type signal S91, field 

^^^^^ 

""ST ^^£55£2«- ■» raaats a» -acia^ PMV in the inva™, dr»e»nca Mm** 

""^S^STS «»-«. « * ™»°" co-P««t« * to can, oul <o™»<. fiction aa 
^^ P STv'^L 52 inawcts moUon eo^ensaor 56 «, car,, OU **> p.**** 0. 

t^^^z^^^ « — ■- — — ' 555 to 

"^XSSe'vfi M 52 insects motion oon.pansa^ 56 to cany out fo'ward prrtcHon as 
^ST^^eS^ ir-ma. moaon cancans*. 56 to can, out tram. p™d«on as 
cS IT^Ppad <«ac-ot**« ,ao 895 ia aa, in « pictura in v*W, P»» coding wp. ai^al 

motion vector signal S55 to motion compensator ^ compensation mode signal S56. 

""TSSTfcS. .^I!2rff »— »•—■ ' 56 » «-» ° ul p ' edic,k " , " ,6X ' 6 

' " , E£t£!2t*£rJ macror** Hag 8» * sat In « pW*»a in .Kch pica,,, coding wp. signal 
^^S^SSZ^^ZT^ -pansa*, ~ sto~d in 

m ^^,T^T^^X^ * -o ou, _ P-iCon as 

prediction type signal S91 . . nrncessina is repeated by the number 

signal thus obtained. ^ht a .n«<i i a skiooed macroblock flag S95 

When macroblock which is not skipped macrob ock .s o^r^ ..e.^peo 

memory 204. 
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The moving picture decoding apparatus is constructed in a manner stated above, thus to reproduce 

picture from bit stream. 

Finally, a more practical operation of this embodiment will now be described. 

FIG 7 shows the operation in the case where first example (FIG. 18) of determ.nat.on of difference 
between motion vectors on the conventional encoder side previously shown is earned out ,n th.. 
embodiment ^ ^ ^ ^ macrobjock MBO is PJW"^^'' 

tower portion of macrobtock MBO is (5. 5)*,. motion vector of upper portion of macrob.ock MBI.s vector (5 
ST motion vector of lower portion of macroblock MB1 is (5, 5) (4) . motion vector of upper portion of 
^crobSS (5. 5)., an? motion vector of .ower portion of ^« ^ h action 
(0, 0) is stored in register memories PMV1 and PMV2 of the above-mentioned FIG. 2 (i.e.. FIG. 3) as 

init 1n V the e case of the example of FIG. 7. in macroblock MBO, (5. 1)n, - PMV1 = (5. which is difference 
between mo^n vector 5 1^ of upper portion and initial value (0. 0, of register memory PMV1 is obtained^ 
SHIT^^SS is difference motion vector of upper portion of MBO. Motion vector (5, 1),,, ,s stored 
^nto register memory PMV1 . Moreover. (5. 5) (2) - PMV1 = (5, 5) which is difference between motion vector 
Ts^SZZ portion and initial value (0. 0) of register memory PMV2 is obtained. This ^»J»%»« 
as dSerence motion vector of lower portion of MBO. Motion vector (5, 5) <2) of lower portion .s stored mto 
^T memo^ PMV2 Moreover, in macrob.ock MB1 , (5. 5)«3, - PMV1 = (0. 4) which ,s difference 
Swtn moITvector (5. 5),, of upper portion and value (5. 1) of the raster memory ^ PMV, is obtained 
This value is outputted as difference motion vector of upper portion of MB1. Motion vector (5. 5)«3, of upper 
r^rtion is scored To register memory PMV1 . Further. (5. 5) (4> - PMV2 = (0, 0) which ,s difference be^een 
EE iSTS. 5),, Slower portion of macroblock MB1 and value (5, 5)^, of the register^ Jj-y^ 
is obtained. This value is outputted as difference motion vector of lower portion of M B1 Moton vector (5. 
5)<° of lower portion is stored into register memory PMV2. Similarly, in .^.cck M f . 5. 5^-PMV - 
(0 0) which is difference between motion vector (5. 5) (5) of upper portion and value (5. 5 ^ ^^J 
memory PMV1 is obtained. This value is outputted as difference motion vector of upr^r portion of MB2. 
^^vector (5 5k of upper, portion is stored into register memory PMV1. In addition, (5 5) <6) -PMV2 - 
STJS is 6 iffercnee b^een motion vector (5. 5) (6) of lower portion of macroblock MB2 and value (5 
L oTE i renter memory PMV2 is obtained. This value is outputted as difference motion vector of lower 
portion of MB2. Motion vector (5. 5) (6 , of lower portion is stored into register memory ™V2- 

As stated above, macroblock MB2 has no predictive error signal to be transmitted and motion 
composition mode etc. is the same as macroblock immediately before. In th.s case, macroblock MB2 is 
£p£S macrooH. Namely, in the case where macroblock MB2 is skipped macroblock. motion vector ,s 
copied from macroblock MB1 immediately before on the decoder side. 

FK5 8 shows the operation on the decoder side. Namely, in FIG. 8, it is now assumed that (5 1 „, o 
difference motion vectorof upper portion of macroblock MBO. (5. 5) (2) of difference motion J^ of 
oorfoTS macroblock MBO. (O^o, of difference motion vector of upper portion of macroblock MB1. and 
T5L« XnfncTmotion vector of lower portion of macroblock MB1 are obtained as ^^.^ 
v^Mnle above-mentioned example of FIG. 7. and that macro*.** MBS Ms ^skipped macrobtock. F rther 
(0. 0) is stored as an initial value into the register memones PMV1 and PMV2 of FIG. 6 (j.e.. nu. <*/ 

""CE cSTof the example of FIG. 8. in macroblock MBO. (5. 1)„> + PMV1 = (5. 1) by addition of 
difference motion vector (5. 1),,, of upper portion and initial va.ue (0. 0) o » memo™ 
nhtained as reconstructed motion vector. This reconstructed motion vector is sent to register memory 
SSTfiSTZ MBO. (5. 5) (2) ♦ PMV2 = (5. 5) by addition of the ^erence 
(5 5)™ of lower portion and initial value (0. 0) of the reg.ster memory PMV2 is obtained as 6 "*™Yr*T 
motion vecto^ reconstructed motion vector is sent to register memory PMV2. Sunilarly. ,n macroblock 
M?1 (0^' + PM^? =T, 5) by addition of difference motion vector (0. 4 )(3) of upper portion and 
TnsLS motion vector 5.' i/of L register memory PMV1 is obtained as -congee potion vector. 
This reconstructed motion vector is sent to register memory PMV1. Further, in macroblock MB1. (0. 0) ( « + 
l^ts) T^addSon of the difference motion vector (0, 0) (4) of lower portion and ""T""^ 
™ _ /t - v * ' f JL reaister m ©mory PMV2 is obtained as reconstructed motion vector. This reconstructed 

iS^V^S?^ PMV2. In add.cn. * f^f^JZZ^ 1 
i skipped macrobtock. (5. 5 te) is copied at upper portion and (5. 5 )(8 , is copied at lower portion as 

^STin'ltS' of FIG. 8. since macrob.ock MB2 is skipped macrobtock. vector Is copied from 
regJ^rmemoTp^ant motion compensation mode is a.so copied from macrobtock MB1 immediately 
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before As stated above. « accordance «itn «s embodiment, i, is possibie to provide correct reconstructed 

s Industrial Applicability 

,n accordance with es invention/in apparatuses _ 
coding and decoding of moving picture. ,n the ^^n^efereS to paS'ame (field) ,n the forward 
macroblocks, there exist one or more ^J^^^^ futu ? e frame (field) in the backward 

,o prediction, there exist one or more moton "^^^^Z^^ reference to both past and 
prediction, and there respectively ex.st one or more «^^^n vectors in respective motion 
future frames (fields), and in the case ^l^tion element for allowing motion 

JS^S ^rSr^r^T^ on the encoder side. an d skipped macroblock 

,s can be judged. ^„._ ; „ 3tion element for reconstructing motion vector from 

,ec*r^r^ 

view of improving coding efficiency, orocessed is sequence of moving picture. Hs 

„ For example, in the '^SJTj SSST^ mermen.) are successive, most 

30 can be expected. 
Claims 

1 A method of coding motion vector of macroblock coded in the forward prediction mode, the backward 
35 prediction mode or the bidirectional prediction mode, 

E^rSS£S£-~ mo«on in a pred^ined d„ec*n «Hh,n one 

macroblock, w _ tArc in ^redetermined direction on the 

direction, and . .^ rrninftrl direction from the current motion vectors 

predetermined direction. 

By the current motion vectors in me predetermined direction. 

A mo*n v^r cod*g metned mm, fo*. in ^^t^^^^^^ 
updated by the current motion vectors in the predetermined d.rect.on. 

A method of reconstructing difference motion vector coded in the forward prediction 

mode, backward prediction mode, or the bidirectional pred.ct.on mode. 

%^J^^J^™r*»* - ~— drfference mcrton vectors in a p^deter- 



so 3. A 
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mi Telec«ng°one of L number of memories for motion vectors in the predetermined direction on the 
basis oUhe detected order of reception to read out a reconstructed motion vector ,n the predetermined 

•""S^dSS^n vectors in the predetermined direction and the reconstructed motion 
vector in the predetermined direction already reconstructed, thus to sequentially generate new re- 
constructed motion vectors in the predetermined direction. 

i. A method of reconstructing difference motion vector as set forth in claim 4, 

wherein the memories selected on the basis of the order of recept.on are sequenbally updated by 
the new reconstructed motion vectors in the predetermined direction. 

S A method of reconstructing difference motion vector as set forth in claim 5. 

wherein in the case where the number of reception of the difference motion vectors .n the 
redetermined direction with respect to one block is less than L, the remaining memones for motion 
vrctorTtTe predetermined direction are sequentially updated by the new reconstructed motion vectors 
in the predetermined direction. 

7 An apparatus for coding motion vector of macroblock coded in the forward prediction mode, the 
backward prediction mode, and the bidirectional prediction mode, comprising: 

7numb2 of memones for motion vector in a predetermined direction for storing mot,on vectors m 

^ ^^deteX'der of transmission of current motion vectors in the predetermined direction 

^l^neSng one of the L number of memones for motion vector in the predetermined 
dire rfioTon L, ba£ St the detected order of transmission, thus to read out a former motion vector ,n 

^^ZTJ^'^iorrner motion vector in the predetermined direction from the current 
motion vectors to the predetermined direction, thus to sequentially generate current difference motion 

vectors in the predetermined direction. 

ft_ A motion vector coding apparatus as set forth in claim 7, 

whereTSe memorSTelected on the basis of the detected order of transmis S ,on are sequenfaHy 
updated by the current motion vectors in the predetermined direction. 

9 A motion vector coding apparatus as set forth in claim 8, 

whTreTln the case where the number of transmission of the current motion vectors ,n the 
predeterSld diScSTwith respect to one macrobkx* is less than L. the remaining memories for 
motion rior in the predetermined direction are sequential updated by the current motion vectors ,n 
the predetermined direction. 

10. An apparatus for reconstructing difference motion vector of macroblock coded in the forward prediction 
mode the backward prediction mode or the bidirectional prediction mode, compnsing: 

L n^rnrSr o7 memones for motion vector in a predetermined direction for storing moton vectors ,n 

*" order of reception within the macroblock of received motion vectors in the 

PT "*J£Z n £ tSSH one of L number of memories for motion vector in the predetermined direction 
on £££ oTthTltected order of reception to read out a reconstructed motion vector m the 

Pr ~£ the predetermined direc«on and the reconstructed 

motr^ in^e^edetermined direction already reconstructed, thus to sequential generate new 
reconstructed motion vectors in the predetermined direction. 

11 An aooaratus for reconstructing difference motion vector as sot forth in claim 10. 

1 XS thT memones seiected on the basis of the order of reception are sequenfaJly updated by 
the new reconstructed motion vectors in the predetermined direction. 
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12. An apparatus for reconstructing difference motion vector as set forth in claim 11, 

wherein in the case where the number of reception of the motion vectors in the predetermined 
direction with respect to one macroblock is less than L, the remaining memories for motion vector in 
the predetermined direction are sequentially updated. 

13; A picture signal coding method comprising the step of: _ _ _ _ _ _ _ _ 

coding an input picture signal every macroblock on the basis of a plurality of modes, 
whereby when picture coding type in the plurality of modes is P picture and picture structure in the 
plurality of modes is field structure, 

the method further comprises the steps of: 

judging, every coded macroblock, whether or not there are satisfied the conditions where 
predictive error signal is zero, 
motion vector is zero, 

motion compensating mode in the plurality of modes is the forward prediction, 
prediction type in the plurality of modes is field prediction of 16 x 16, and 
fie|d motion vector reference parity of the macroblock is the same as predicted field parity, 
thus to process the coded macroblock as a skipped macroblock when said respective conditions 
are satisfied. 

14 A picture signal coding method comprising the step of: 

coding an input picture signal every macroblock on the basis of a plurality of modes, 
whereby when picture coding type in the plurality of modes is P picture and picture structure in the 
plurality of modes is frame structure, 

the method further comprises the step of: 

judging, every coded macroblock. whether or not there are satisfied the conditions where 
predictive error signal is zero, 
motion vector is zero, 

motion compensation mode in the plurality of modes is the forward prediction, and 
prediction type in the plurality of modes is frame prediction, 

thus to process the coded macroblock as a skipped block when said respective conditions are 
satisfied. 

15. A picture signal coding method comprising the step of: 

coding an input picture signal every macroblock on the basis of a plurality of modes, 
whereby when picture coding type in the plurality of modes is B picture, and picture structure in 
the plurality of modes is field structure, 

the method further comprises the step of: 

judging, every coded macroblock, whether or not there are satisfied at least the conditions where 
predictive error signal is zero, 
difference motion vector is zero, 

motion compensation mode in the plurality of modes is the same as that of the former macroblock. 

and 

prediction type in the plurality of modes is field prediction of 16 x 16, 

thus to process the coded macroblock as a skipped macroblock when said respective conditions 
are satisfied. 

16- A picture signal coding method comprises the step of: 

coding an input picture signal every macroblock on the basis of a plurality of modes, 
whereby when picture coding type in the plurality of modes is B picture, and picture structure in 
the plurality of modes is frame structure, 
the method further comprises the step of: 

judging, every coded macroblock. whether or not there are satisfied the conditions where 
predictive error signal is zero, 
difference motion vector is zero, 

motion compensation mode in the plurality of modes is the same as that of the former macroblock, 

and 

prediction type in the plurality of modes is frame prediction, 

thus to process the coded macroblock as a skipped macroblock when said respective conditions 
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are satisfied. 

17 A picture signal decoding method comprising the step of: detecting a skipped macroblock from a 
coded I picture signal, whereby when picture coding type of the skipped macroblock ,s P p.cture and 
picture structure thereof is field structure. 

the method further comprises the step of: 

resetting all memories in an element for determination of reconstructed mot.on vector from 

^TarSng 0^00^.09 under the conditions where coded block signal is zero, motion vector is zero 
motion compensation mode is forward prediction, prediction type is field prediction of 16 * 16, and field 
motion vector reference parity is the same as predicted field parity. 

18. A picture signal decoding method comprising the step of: 

detectinq a skipped macroblock from a coded picture signal, 

whereby when picture coding type of the skipped macroblock is P picture, and picture structure .« 
frame structure, 

the method further comprises the step of: _ 

resetting all memories in an element for determination of reconstructed motjon vector from 

d,ffe Srr5ng ouTdeToding under the conditions where coded block signal is zero, motion vector is zero, 
motion compensation mode is forward prediction, and prediction type is frame pred.ction. 

19. A picture signal decoding method comprising the step of: 

detecting a skipped macroblock from a coded picture signal, 

whereby when picture coding type of the skipped macroblock is B picture, and p.cture structure .s 
field structure. 

the method further comprises the step of: . . . » • 

carrying out decoding at least under the conditions where coded block signal »s zero, motion vector 
is set to a value stored in a memory of an element for determination of reconstructed mo^on v^ 
from difference, motion compensation mode is motion compensation mode of a macroblock decoded 
immediately before, and prediction type is field prediction of 16 x 16. 

20. A picture signal decoding method comprising the step of: 

detecting a skipped macroblock from a coded picture signal, 

whereby when picture coding type of the skipped macroblock is B picture, and picture structure 13 

frame structure, 

the method comprises the step of: 

carrying out decoding under the conditions where coded block signal is zero, moton vector is set 
to a vaZe stored in a memory of an element for determination of reconstructed moton vectorfrom 
difference, motion compensation mode is motion compensation mode of a macroblock decoded 
immediately before, and prediction type is frame prediction. 

21. A picture signal coding apparatus comprising: 

means for coding an input picture signal every macroblock on the bas.s of a plurality of modes, 

judging means such that when picture coding type in the plurality of modes is P p.cture. and 
picture structure in the plurality of modes is field structure, said judging means judges, every coded 
macroblock, whether or not there are carried out the conditions where 

predictive error signal is zero, 

motion vector is zero, 

motion compensation mode in the plurality of modes is forward prediction, 
prediction type in the plurality of modes is field prediction of 16x16. and 
field motion vector reference parity of the macroblock is the same as predicted field parity, and 
preceding means such that when said respective conditions are satisfied, said processmg means 
processes the coded macroblock as a skipped macroblock. 

" "^^^J!^^^^ macrobfcck on the basis of apU.ra.Hy of mode,. 
IXng means such that when picture coding type in the pluralrty of modes is P picture, and 
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picture structure in the p.urality of modes is frame structure, said judging means judges, every 
macroblock, whether or not there are satisfied the conditions where 
predictive error signal is zero, 

S £££££ ™de ,„ tho plu.au, o, .odes !. <o™„d predion, and 
processes the coded macroblock as a skipped macroblock. 

under the condition where 

predictive error signal is zero, 

^t^^xz vz S5=r - -£d »^ - 

respective conditions are satisfied. 

macroblock. whether or not there are satisfied the conditions where 
predictive error signal is zero. 

respective conditions are satisfied. 
25. A picture signal decoding apparatus comprising: 

"*Z?£5Z Sirs?- — — » - — *» *— — 01 ,ecoos,ruae<1 """" 

and field motion vector reference parity is the same as predicted field panty. 
2fi A oicture sianal decoding apparatus comprising: 

^sT^ng SrVSSSi memories in an element for determination of reconstructed mc*on 

Z^d^ng under the conditions where coded block ~** * 

zero motl^moensation mode is forward prediction, and prediction type is frame pred.ction. 

27. A picture signal decoding apparatus comprising: 
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of a macroblock decoded immediately before, and prediction type is field prediction of 16 x 16. 

28. A picture signal decoding apparatus comprising: 

means for detecting a skipped macroblock from a coded picture signal, and 

^Zng^eansZcU that'when picture coding type of the skipped macrob.ock is B p.cture, and 

picture structure is frame structure, . . _. m 

said decoding means carries out decoding under the conditions where coded block s.gnal .s zero 
motion vector is set to a value stored in a memory of an element for determ.nat.on of ^nsUuc ed 
motion vector from difference, motion compensation mode .s a motion compensate mode of a 
macroblock decoded immediately before, and prediction type is frame pred.ct.on. 
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(0,4)(2)+PMV1 


= (5,5 )B — TO PMV1 


MB1 


( 0,0 ) ( 3 ) + PMV1 


= ( 5.5 )C —TO PMV1 




(0,0)(4) + PMV1 


= ( 5,5 )0 —TO PMV1 


MB2 


(0,0)(5) + PMV1 


= ( 5,5 ) -TO PMV1 




(0,0)<6>+ PMV1 


= ( 5,5 ) -TO PMV1 
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